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Preface
Mathematical Knowledge Management
Symposium 2003
Mathematics is one of the oldest and most fascinating sciences. Computer
Science is a very young science. Yet, computers have changed the way we
exchange and develop information and have brought new dimesnions to every
other area. One cannot over-estimate the inﬂuence of the computer technology
on medicine, georgraphy, chemistry, biology, etc. For mathematics, we already
see many sophisticated computer systems (like computer algebras, theorem
provers, etc.) which help check, validate, store, or compute mathematics. Yet,
we are at the very beginning of a fruitful and very needed research investigation
into Mathematical Knowledge Management (MKM). How often, has a theory
been developed to ﬁnd that this was already known. How often did authors
go through proving tens if not thousands of lemmas to achieve the ﬁnal result,
and then to ﬁnd that many of those lemmas were already proved and had the
authors known about them, they would have saved much valuable time. There
is no better way to explain this situation than by quoting Michiel Hazewinkel:
We don’t even know how much we know that we don’t know we know.
But mathematical knowledge management is not only about saving valu-
able time, ﬁnding what already exists and building on others’ work. MKM
will play an important role in improving the teaching, presentation and devel-
opment of mathematics and in strengthening and enhancing the application of
mathematics in all other ﬁelds. These, and many other reasons led a number
of leading groups in Europe to coin the MKM research ﬁeld which was then
followed by an American initiative in the USA and Canada. Researchers in
Japan are also becoming active in this and already there are impressive signs
that MKM is growing to be one of the most useful ﬁelds in mathematics and
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its applications. Progress in MKM will carry over to all sorts of applications
of mathematics. MKM conferences and workshops have also taken place in
Europe and North America with considerable success:
• The First International Workshop on Mathematical Knowledge Manage-
ment. RISC, A-4232 Schloss Hagenberg, Austria. September 24-26, 2001.
http://www.risc.uni-linz.ac.at/institute/conferences/MKM2001/
• The Second International Workshop on Mathematical Knowledge Manage-
ment. Bertinoro, Italy. February 16-18, 2003.
http://www.cs.unibo.it/MKM03/
• The forthcoming third International Workshop on Mathematical Knowledge
Management. Bialowieza, Poland. September 19-21, 2004.
http://mizar.uwb.edu.pl/MKM2004/
• The First North American Workshop on Mathematical Knowledge Manage-
ment. Hamilton, Ontario, Canada. June 12-13, 2002.
http://imps.mcmaster.ca/na-mkm-2002/
• The Second North American Workshop on Mathematical Knowledge Man-
agement. Phoenix, Arizona, USA. January 6, 2004.
http://imps.mcmaster.ca/na-mkm-2004/
The European Union’s Fifth Framework (under grant number IST-2001-
37057) supported the European eﬀort on MKM through an oﬃcial network
(the MKM Net) which was launched in September 2002 and whose details
can be found on http://monet.nag.co.uk/mkm//index.html. This support
opened new dimensions to the MKM network and allowed new initiatives and
collaborations to be started. The MKM Net grateful for this support.
Members of the MKM Net met at the above MKM conferences and work-
shops and at other related meetings. In addition, an oﬃcial event for the
MKM Net was organised at Heriot-Watt University in Edinburgh, in Novem-
ber 25-29, 2003, to review the progress made so far and discuss the future
directions. Talks were given by active groups in the ﬁeld from Europe, the
USA, and Japan and it became more evident that this fascinating area is
growing fast and is playing more and more, a strategic role in all aspects
of mathematics, computers and related area. For details of this event, see
http://www.macs.hw.ac.uk/~fairouz/mkm-symposium03/
The talks at this event consisted of ﬁve keynote speaches, thirteen invited
talks, and a number of accepted talks.
The titles of the keynote talks are as follows:
• Henk Barendregt (Nijmegen, NL): Proposal for a machine & human refereed
library of mathematics.
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• N.G. de Bruijn (Eindhoven, NL): Recollecting the Automath project.
• Bob Constable (Cornell, USA): Steps toward a World Wide Digital Library
of Formal Mathematics.
• James Davenport (Bath, UK): Computational Mathematics.
• Michiel Hazewinkel (CWI, Amsterdam, NL): Why mathematical knowledge-
ment and what could it be.
The invited talks described the research of some of the leading groups in
the MKM community. It is impressive to see so many active groups in the
MKM net. Time could not permit to have an invited talk by each of these
active groups. Instead, the presented invited talks (titles follow below) gave
the ﬂavour of the exciting work taking place in MKM. So much more is going
on, and MKM seems to be the most fascinating area of research at the moment.
Here are the titles of the invited talks:
• OMEGA: From Proof Planning towards Mathematical Knowledge Manage-
ment.
• The Mizar project.
• Mathematical Knowldge Management and Theorema.
• Putting Mathematics onto the Semantic Web.
• Computational Mathematics.
• ActiveMath: Personalization, Active Learning, OMDoc and more.
• OMDoc: The Representation Format for Mathematical Knowledge.
• The Science of Equality: Some Statistical Considerations on the Coq Li-
brary.
• Searching Mathematical Content for Education.
• Mathematical Formula Recognition.
• FoC and the external world.
• Building a Tool for Teaching Mathematical Logic.
• Logosphere: A Digital Library of Formal Proof Content + Meaning.
Since invited talks describe work that has been taking place for some time
and upon which much new work is built, it was felt that we also need a
selection of talks from a list of submitted papers which describe new work. A
call for papers was issued. Within just under one month, nineteen submissions
were received of which only nine were selected to appear in this volume. The
programme committee for the selection of the accepted papers consisted of
the following:
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• Andrea Asperti (University of Bologna, IT)
• Olga Caprotti (Risc-Linz, Austria)
• James Davenport (University of Bath, UK)
• William Farmer (McMaster University, Canada)
• Fairouz Kamareddine (chair) (Heriot-Watt University, UK)
• Manfred Kerber (University of Birmingham, UK)
• Michael Kohlhase (Technical University of Bremen, Germany)
• Daniel Leivant (Indiana University, USA)
• Rob Nederpelt (Eindhoven University of Technology, NL)
• Renaud Rioboo (Univerite Paris VII, France)
• Andrzej Trybulec (Bialystok, Poland)
• Freek Wiedijk (University of Nijmegen, NL)
The talks were challenging and illustrate more and more the need for math-
ematical knowledge management in every aspect of mathematics. MKM is the
new revolution, and it is a revolution that will have an everlasting inﬂuence
on the way we learn, teach, develop, research, store or use mathematics. This
in turn, will impact on anything that uses mathematics.
Fairouz Kamareddine
Heriot-Watt University
Edinburgh, Scotland
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